Objectives: To assess knowledge and attitudes towards HIV and its testing among pregnant women and health professionals in Yunnan Province, south west China, to inform the introduction of voluntary counselling and testing (VCT) programmes. Methods: The study design was a cross sectional survey using self completion questionnaires. It was carried out in 12 hospitals in four high prevalence areas of Yunnan Province. Questionnaires were completed under examination conditions by health professionals, and at the routine antenatal examination by pregnant women. Results: Completed questionnaires were obtained from 840 pregnant women and 780 health professionals. Knowledge of HIV and its modes of transmission were good in health professionals but patchy in pregnant women. The weakest area in both groups was knowledge of maternal to child transmission. There was strong support for compulsory testing in pregnancy and at the premarital examination. But attitudes towards HIV/AIDS were negative: 23% of health professionals and 45% of pregnant women thought HIV was a disease of ''low class and illegal'' people, 48% of health professionals and 59% of pregnant women thought that HIV positive individuals should not be allowed to get married, and 30% of the health professionals were not willing to treat an HIV positive individual. Levels of knowledge were higher and attitudes more positive in younger health professionals and better educated pregnant women. Conclusions: Community education programmes and intensive training of health workers must precede or accompany VCT programmes. They must particularly address negative attitudes towards people with HIV. Pilot VCT programmes are now under way in two of the areas studied.
O fficial estimates put the number of people living with HIV/AIDS (PLWHA) in China at over one million, rising at a rate of over 30% per year. UNAIDS predicts that there could be 10 million to 15 million PLWHA in China by 2010. 1 This could make China the major contributor to the global HIV epidemic. 2 Urgent prevention and control measures are clearly needed and the Chinese government has now openly acknowledged this. Among the measures under discussion is the introduction of programmes of voluntary counselling and testing (VCT). In China appropriate and acceptable programmes are especially important, because at present testing is being carried out on a very limited basis. Most of the 40 650 individuals who had been identified as HIV positive by the end of 2002 were tested as part of the Ministry of Health Sentinel Surveillance system which targets high risk groups, including injecting drug users, commercial sex workers, and STI clinic attendees. 3 It is carried out on a compulsory anonymous unlinked basis, though it is known that anonymity is not always maintained and feedback does sometimes take place. 4 Evidence from research in both developed and developing countries shows that VCT leads to earlier access to HIV therapy, which in turn increases its effectiveness and that VCT reduces risk behaviour. 5 In many countries VCT programmes are playing an increasing part in prevention and care strategies. [5] [6] [7] With locally produced, cheaper antiretrovirals now more widely available in China, there is a clear need for a systematic approaches to testing, which are based on VCT models, and which include low risk populations. But little is known about the acceptability and likely uptake of VCT in China or the best vehicles for testing. Opportunistic testing is one approach, and VCT is recommended as part of routine antenatal care in many countries. 8 In China there is also the opportunity for testing at the premarital examination. This health examination, which was still compulsory in most of China at the time of this study, focuses on inheritable and reproductive disorders, including sexually transmitted infection. 9 One advantage is the access to men, especially useful in China where the reported male:female ratio for HIV is 4:1. 3 There are a number of prerequisites for successful VCT programmes. Apart from the need for clear protocols for counselling, testing, and treatment there is also the need for: (a) awareness and knowledge of HIV in the community, (b) acceptability of VCT to potential recipients and to the health professionals who must administer it, and (c) willingness of health professionals to treat HIV positive individuals. 6 7 10 This study was carried out to explore these three questions among pregnant women and health professionals in areas where VCT was planned as part of routine antenatal care or at the premarital examination. It was carried out in collaboration with the maternal and child health department of Yunnan Bureau of Public Health.
METHODS
The study was carried out in four areas of Yunnan Province, which is located in south west China, bordering Burma, Laos, and Vietnam, and close to the ''Golden Triangle.'' It has the highest reported prevalence of HIV in China, accounting for 40% of all official reports, with around 70% of these in injecting drug users. 3 The four areas comprised a district in Kunming, the provincial capital, a district in Dali in central Yunnan, a county in Xishuangbanna prefecture close to the Laotian border, and a county in Derhong prefecture on the Burmese border. Except for the district in Kunming all are known as areas where drugs and commercial sex are common. There are limited population based data for HIV in these areas, but all are regarded as areas of high HIV prevalence by Chinese standards. A prevalence of 0.8% has been reported in premarital examination attendees in Dali and 0.7% in Kunming. 11 A small study in Derhong prefecture found rates of 1.4% in antenatal clinic in Kunming. 12 The aim was to obtain a sample size of 200 pregnant women and 200 health professionals in each area. To achieve this in each area three hospitals, which provided antenatal care and/or premarital examination services, were asked to participate and all agreed.
Questionnaires were developed by the research team with questions divided into three subject areas: knowledge, attitudes to testing, and attitudes to PLWHA. Questions on knowledge were drawn from existing tools 13 and were included on the basis that knowledge is essential to informed choices about testing. Questions on attitudes were developed specifically for the study and included personal reactions to HIV testing, willingness to disclose status, and reactions to a positive test. Attitudes to PLWHA included specific questions to health professionals about willingness to treat HIV patients. The aim was to make the questionnaire for health professionals and pregnant women as similar as possible for comparison purposes. The draft questionnaire was piloted among 40 health professional and pregnant women and modifications were made accordingly.
Health professionals completed the questionnaire anonymously under examination conditions. After completion a seminar was held by the researchers (DL or LH) to discuss issues raised by the questionnaire.
The questionnaire for pregnant women was administered by research assistants during routine antenatal examinations at the project sites. All women attending during the study period (April-May 2002) were asked to complete the questionnaire. They gave verbal consent and it was explained that non-compliance would not in any way influence their clinical management. They were given the explicit option to refuse though none did. Respondents were encouraged to complete the questionnaire themselves but researchers assisted where necessary. For respondents illiterate in Chinese research assistants with knowledge of local languages administered the questionnaire verbally and transcribed the responses. This was necessary for 218 women or 25%. Ethical approval for the study was obtained from the Yunnan Bureau of Public Health and the ethics committee of the Institute of Child Health, University College London.
Analysis
For analysis purposes age was adjusted as a dichotomous variable .30 years and >30 years, and education to completion or non-completion if middle school. Knowledge questions were analysed separately and by percentage score for the number of correct answers. This was adjusted as a continuous variable. Unadjusted odds ratios (Pearson x 2 and 95% confidence intervals) were calculated and then multivariate analysis was used to adjust where appropriate for age, education, sex, and area.
RESULTS

Characteristics of the study population (table 1)
There were completed questionnaires from 840 pregnant women and 780 health professionals, a 98% response rate based on the completion of selected key variables. The sociodemographic composition is given in table 1. Almost one third of the respondents were from ethnic minorities (mostly Dai, Bai, Hui, and Yi) reflecting the ethnic diversity in Yunnan Province. Sixty seven per cent of the health professionals were nurses, explaining the female preponderance among the study subjects.
HIV/AIDS knowledge (table 2)
Health professionals' knowledge was good overall. The mean score on the knowledge test was 80% (range 35-100%). But there was some misinformation: kissing was thought to be a transmission route by 24%, mosquitoes by 22%. The weakest area of knowledge was in the areas of maternal-child transmission: only 57% were aware that HIV was transmitted in breast milk, only 22% that maternal to child transmission can be reduced by drugs and only 19% that caesarean section is the preferred mode of delivery for HIV positive women (caesarean section is easily accessible in all these areas). There were no significant differences in knowledge scores by sex (p = 0.09) or area (p = 0.2) but younger age (OR 1.5, CI: 1.3 to 1.7) was an independent predictor of a higher knowledge score.
The knowledge of the pregnant women was patchy with a high proportion of ''don't knows.'' Their mean score was 57% (range 12%-85%). Over 70% correctly identified the major modes of transmission and 62% were aware of the protective effects of condoms, but only 15% knew of the risks of breast feeding. Knowledge scores were consistently higher in mothers in Derhong (OR 1.8, CI: 1.5 to 2.0) compared with the three other areas grouped together. Here formal education levels are lowest, but there have been recent intensive HIV/AIDS education campaigns. Outside Derhong higher Attitudes to PLWHA (table 3) Attitudes to PLWHA indicate considerable intolerance even among the health professionals: 23% of health professionals and 73% of pregnant women believed that HIV/AIDS is a condition of ''low class and illegal people,'' the majority of both groups would keep their distance from an HIV positive acquaintance (60% and 75%) respectively, 29% of health professionals and 59% of pregnant women think individuals with HIV should not be allowed to get married, with 43% and 66% respectively saying that they should not be allowed to have children. In comparison 22% and 13% respectively thought that people with other inheritable disorders should not have children either. More tolerant responses were consistently associated with being younger in health professionals, with better education in pregnant women, and being an inhabitant of Derhong in both groups. But there was no relation to level of knowledge as defined by knowledge score.
The negative attitudes were also evident in professional approaches: 30% were not willing to treat people with HIV/ AIDS, and 81% would prefer not to, though younger ones were much more willing (OR 2.0, CI 1.8 to 2.3) as were those from Derhong (OR 1.8, CI: 1.5 to 2.0).
Attitudes to testing (table 4)
Testing for HIV was supported by the overwhelming majority of the participants, both health professionals and pregnant women. Testing at the premarital examination was favoured over testing in the antenatal period in both groups. But perhaps surprisingly, compulsory testing was favoured over voluntary testing in both groups and in both settings (antenatal clinic and at the premarital examination). The overwhelming majority of health professionals (91%) and pregnant women (77%) claimed to be willing to undergo testing for HIV. A slightly smaller proportion would tell their partner if they were positive (92% and 76% respectively) and a lot less would tell anybody else (10% and 7%). But these proportions were very similar to the numbers who would tell their partner if they tested positive for syphilis or other STIs. There were no significant differences in attitudes to testing between subgroups and there was no association with level of knowledge as defined by the knowledge scores. Of particular note is the large proportion of professionals (66%) and mothers (84%) who regard termination as the best option if they themselves tested HIV positive in pregnancy, but almost as many would accept medication to reduce maternal to child transmission in preference to termination.
DISCUSSION
This study was carried out to determine the preparedness of these communities for the introduction of VCT programmes and specifically to determine what measures were necessary before implementation. The response rate was high. This is, firstly, because the Chinese are probably more used to complying with the demands of authority figures, secondly, because there is good awareness of HIV in these communities and pregnant women were told that the results of the study would contribute to improving HIV/AIDS services, and, thirdly, questionnaires were completed while women were waiting to be seen by doctors, so no time was sacrificed.
The study has a number of limitations. A more qualitative approach would have elucidated some of the reasons behind the bold statements. (This is an area we are currently exploring within the newly established VCT programmes.) Further the sample was predominantly female. Various logistical considerations prevented us from including a sample from premarital examination attendees, which would have redressed this balance. But a number of lessons have been learnt.
Firstly, levels of knowledge were good, especially given the low educational level of many of the pregnant women in the study. The levels we found were better than in previous reports from China. [14] [15] [16] [17] [18] [19] However, comparison is difficult because studies have been carried out in very different population groups. For example, whereas everybody in our study had heard of HIV, a study carried out in the year 2000 in rural Anhui province, where prevalence is low, showed that only 63% of respondents had even heard of HIV. 20 We believe our respondents were better informed for two reasons: firstly, there is a general increase in awareness throughout China because of the recent more open approach adopted by the authorities and in the media and, secondly, our study was carried out in areas where the first cases of HIV were documented over 15 years ago and where there have been sporadic education campaigns over those years.
But there are still areas of weakness in the knowledge of health professionals, particularly in the area of maternal to child transmission and its prevention. This is perhaps more worrying given that they are all working in the maternal and child health field in high prevalence areas; and it clearly indicates that education for health professionals still needs to precede and accompany VCT programmes.
Secondly, the study shows that there is very considerable stigma associated with HIV. A high degree of stigma is something identified in other earlier studies 10 14 15 17 and although our study results suggest there has been some improvement, this remains a barrier to testing and to treatment. In particular, stigma would pose serious problems for individuals identified positive in testing programmes. Attitudes are probably influenced by the fact that most of the known PLWHA in Yunnan Province are injecting drug users or (much less commonly) sex workers, both of which are officially illegal activities, although often tolerated. The intolerant attitudes towards marriage and child bearing in PLWHA need to be seen in the context of a society which has traditionally had the authority to prohibit marriage and child bearing. The latter power still exists, the former no longer since the change in the marriage law in October 2003 made the premarital examination voluntary. But the question which asks whether people with other inheritable conditions should be allowed to have children suggests a more general intolerance of divergence from societal norms and emphasises a cultural imperative to produce ''normal'' babies. 21 Perhaps the attitudes towards HIV are simply an extension of this.
Health professionals, who perhaps should be taking a lead in the battle to destigmatise HIV/AIDS, are not much more enlightened. What these negative attitudes show is that education for health professionals and the general public must address these issues explicitly, and they need to be at the forefront of any educational programme. They further emphasise the importance of clear protocols. These must cover issues of confidentiality, specific guidelines for the management of non-concordant couples, clear guidance on the management of test positives, including the need to treat them with respect and without prejudice, and in pregnancy, clear guidance about advising women of the risks of maternal to child transmission and the choices available to reduce that risk. Our findings suggest this would reduce the number of women opting for termination. Thirdly, testing is overwhelmingly supported by mothers and health professionals alike. The surprise is that compulsory testing is preferred over voluntary, and that testing at the premarital examination is more favoured. (This is somewhat ironic since the premarital examination is no longer compulsory.) Attitudes to testing are not related to knowledge levels in contrast to findings from elsewhere. 22 We believe that this unambiguous attitude towards testing needs to be seen in the context of a society where choice is limited in many aspects of life, and particularly in the area of reproduction. These findings indicate that the uptake of VCT could be expected to be very high.
Fourthly, there are three trends in the subgroups we studied. Younger health professionals, better educated women, and respondents in Derhong prefecture were consistently more enlightened. Clearly, the age effect in health professionals bodes well for the future. The failure to find such an effect in the pregnant women may be because of the relatively narrow age range covered, which is necessitated by the legal requirement for late marriage and small family size. The Derhong experience illustrates that sustained community education interventions can greatly influence both knowledge and attitudes even in a relatively uneducated population.
These lessons have been incorporated into two pilot VCT programmes which started in late 2002 in hospitals in Derhong and Kunming. They have been preceded by training for all health professionals and have been accompanied by community based education programmes which have particularly addressed negative attitudes towards HIV and PLWHA. Locally, appropriate protocols have been developed and a process of audit had been instigated which evaluates adherence to the agreed protocols.
Key messages
N VCT is playing an increasing part in prevention and care strategies for HIV/AIDS in many countries and China has now recognised its importance. Essential prerequisites for successful VCT programmes include awareness and knowledge of HIV, acceptability of VCT to the community, and willingness of health professionals to treat HIV positive individuals N In four high prevalence areas of Yunnan province, where VCT programmes were planned, attitudes towards HIV/AIDS and PLWHA were negative even among health professionals, 60% of whom would keep their distance from an HIV positive acquaintance, and 30% of whom would not be willing to treat an HIV positive patient N There was strong support for compulsory HIV testing in pregnancy and at the premarital examination N Community education programmes and intensive training of health workers must accompany VCT programmes and must particularly address negative attitudes towards HIV/AIDS and PLWHA
